Supplementary Text
Indexing the powder diffraction patterns. The dichotomy method 1 has been used for indexing the powder diffraction patterns of the high-pressure phase siderite II (Table S3) 
where P is pressure, V is the unit-cell volume, K0T is the isothermal bulk modulus at ambient pressure and K0T' is its pressure derivative, and 0T denotes ambient pressure and a given temperature, respectively. The derived incompressibility for siderite is consistent with the reported value for siderite (see Table S8 ). Table S1 . Experimental conditions for siderite at high pressures and temperatures. Data points were compiled using the experimental sequence. Ne medium was used in Samples #1st and #2nd, whereas NaCl medium was used in Sample #3rd. The high-pressure siderite II phase can be reproduced and observed in all three samples at high pressure-temperature conditions. Table S7 . Lattice parameters of siderite II at high pressures and ambient temperature. In the Birch-Murnaghan EoS fitting, V0 and K0T have been set as free parameters for both phases.
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K0T' was set as a free parameter for the siderite I. The EoS parameters for siderite II were derived from having K0T' fixed at 4 or set as a free parameter, respectively. Due to the limited pressure range for the siderite II data, the derived K0T' carries a relatively large uncertainty. 
